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analysis, despite our self-interest in mammalian devel- ity. Some of the figures appear to be scanned in from
opment. PDF files and the words in some are actually illegible.
The difficulties of the mouse embryo have been com- For a topic as extraordinarily three-dimensional and de-
pounded by the lack of good published descriptions of pendent on images as contemporary embryology, this
the events of mouse development. Those interested in is a shocking failure and an extraordinary disappoint-
mouse embryology had a very limited choice of refer- ment. I can only speculate that the publisher set limita-
ence books. These included the excellent, but extremely tions on the number and resolution of figures that ac-
short, chapter in Manipulating the Mouse Embryo (Ho- company the chapters. Perhaps the lack of adequate
gan et al., eds., Cold Spring Harbor Press, 1994), and figures does help emphasize the high quality of the text,
the Atlas of Mouse Development by M.H. Kaufman (Aca- and I was forced to reflect on how the PowerPoint world
demic Press, 1992), which has comprehensive photo- has made us more dependent on images than on care-
graphs but minimal accompanying text. fully worded text.
At last, Janet Rossant and Patrick Tam have compiled Despite this enormous flaw, this is a book that should
a book that reveals the extraordinary depth of knowl- be on the shelf of every student of developmental biol-
edge that is available on mouse embryogenesis. Ros- ogy. Given the rapid pace of progress in this field, we
sant and Tam identified the leaders in 23 different as- can hope that a new edition with illustrations of a quality
pects of mouse embryology and convinced them to as high as that of the text will come out very soon.
contribute to this book; the list of authors is a who’s
who in mouse biology. Chapters are grouped into three
sections, Establishment of Body Patterns, Lineage Kathryn Anderson
Specification and Differentiation, and Organogenesis. Molecular Biology Program
Each section covers the appropriate topics to give a Sloan-Kettering Institute
comprehensive overview of mouse embryology. Most
of the contributions provide a scholarly balance of his-
torical perspective, description of embryological events Drugs in the Plant
and embryological experiments, and, to the extent it is
known, the molecular mechanisms of the process.
Every chapter will be of interest to both specialists Neurotransmitters in Plants
and developmental biologists who study other organ- By Victoria V. Roschina
isms. Two of my favorites were the chapters on develop- Enfield, NH: Science Publishers (2001).
ment of the hematopoietic system (Speck, Peeters, and $87.50
Dzierzak) and the heart (Harvey). I found these two chap-
ters to be great reading, and they told me just the kinds
of things I wanted to know about these aspects of em- In 1898, George Ho¨rmann first used external electrodes
bryonic development. to measure the action potential of single cells in the
Some aspects of embryonic development apparently
green algae, Nitella. Over the next several decades,
didn’t fit within the topics of patterning, morphogenesis,
plants became the system of choice to study electric
and organogenesis and are missing from this book. It
signals in biology. It was not until the 1930s that isolated
would have been useful to have chapters on mamma-
nerve cells from squid became popular for the study oflian-specific topics such as X-inactivation, imprinting,
action potentials. Because squid nerves are large andand mouse models for human birth defects. Some au-
easily accessible, their study soon overshadowed plantthors carefully define anatomical and system-specific
systems. In these studies, neurotransmitters and theirterms, but others launch into jargon that will not be
target receptors in animals were identified and isolated.readily understood by those outside the field. Students,
Henceforth, neurobiology flourished and became ubiq-developmental biologists working on other organisms,
uitous as a field among researchers. Meanwhile, plantand mouse biologists struggling to understand the phe-
biologists continued to study action potentials in plantsnotype of their knockout mouse would have been grate-
and hypothesized their role in systemic signaling. Asful for a glossary to define terms like spongiotrophoblast
new neurotransmitters were discovered and their rolesand coloboma.
deciphered in the nervous system, it was noted thatThe high quality of the contributions to Mouse Devel-
many of these same compounds were also found inopment is comparable to the classics on Drosophila and
plants including acetylcholine, catecholamines (nor-C. elegans development that are on the shelf of every
adrenaline, adrenaline, and dopamine), serotonin, anddevelopmental biologist, The Biology of Drosophila (De-
histamine. Why do plants synthesize compounds thatmerec), The Development of Drosophila melanogaster,
act as neurotransmitters in animals? And why do plants(Bate and Martinez-Arias, eds.), and C. elegans II, (Riddle
make so many agonists of neurotransmitters, ranginget al., eds). The mouse embryo offers the same rich
from cocaine to caffeine? With her monograph, Neuro-historical and multidimensional understanding of the
transmitters in Plant Life, Victoria Roshchina addressesevents of embryonic development as flies and worms, so
this question. In the book, Roshchina reviews much ofthat it can support a book of this magnitude. Mechanistic
this century’s work regarding the presence, activity, andunderstanding of Drosophila development is still ahead,
metabolism of many of these compounds in plants.but with this strong foundation, mouse development will
Perhaps it is a matter of perspective. The danger ofnot lag behind for long.
approaching this question from the vantage point ofNow the bad news. The illustrations in the book are
limited in number and many are of extremely poor qual- animal neurophysiology is that we begin to believe these
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compounds have a homologous function in plants. In amine, serotonin, and histamine were known to be pres-
itself, the title, Neurotransmitters in Plant Life, is mis- ent in plants, and ample evidence existed that they affect
leading, since it leaves the impression that plants have plant growth and physiology, then why were they not
nerves. To date, a nervous system has not been de- studied using a molecular approach, as were hormones
tected in plants. As such, it would have been more ap- in the late 1980s through the present? Perhaps there
propriate to retain the title of the previous edition written wasn’t a critical mass of researchers interested in this
in Russian: Biomediators in Plants. Acetylcholine and field to expand this work using a molecular approach
Biogenic Amines (published by the Biological Center of in some of the model plant systems such as Arabidopsis,
USSR, 1991). The older title is more consistent with the maize, and tomato? Even some important plant hor-
content of the book. mones, which were known by plant physiologists to
Are these neurotransmitters, which are also found in cause dramatic effects on plant development, fell
plants, involved in signaling in plants? Or are they simply through the cracks of mainstream research. One such
intermediates along a biochemical pathway? Are they “forgotten” hormone was brassinosteroid, which was
storage or breakdown products? Or, are these com- implicated in a variety of responses, including internode
pounds produced for defense against predators? A elongation. Brassinosteroid was only “rediscovered”
large body of evidence is provided in the text for all these upon cloning the Arabidopsis mutant, det2, which has
possibilities, and more. For instance, stinging nettles among other phenotypes, a dwarf stature. DET2 en-
contain high levels of acetylcholine, histamine, and sero- codes a reductase in the first step of the brassinosteroid
tonin in their needles as a probable (and painful) adapta- biosynthetic pathway. Since then, many of the key sig-
tion against predators (or the casual hiker). In a different naling intermediates and the potential receptor in a bras-
system, acetylcholine activates ion channels and photo- sinosteroid signaling pathway have been uncovered in
phosphorylation in isolated pea chloroplasts, sug- Arabidopsis. Likewise, perhaps future mutants isolated
gesting acetylcholine plays a role as a regulator of cell in Arabidopsis, maize, and tomato will reveal the role of
signaling. In yet another system, when applied to the these “neurotransmitters” in plants.
stigma prior to pollination, acetylcholine antagonists The vast majority of research on these neurotransmit-
cause the dramatic inhibition of seed formation during ters monographed in the text was not performed on the
fruit development in Hippeastrum hybridum. Is this im- model molecular plants, but on a variety of systems,
pairment of seed production from the antagonist caused some with complicated genetics. The advent of geno-
by a block in acetylcholine perception or because of mics may ameliorate this issue. Genomic technology
nonspecific effects? Can one wade through this myriad offers the tantalizing possibility that plant scientists will
of data, most of it over 10 years old, and come to a be able to examine both highly advanced plants and
conclusion regarding the role of acetylcholine in plants? primitive plants for the role of acetylcholine, catechola-
It is doubtful that we can glean the real role of acetyl- mine, serotonin, and histamine, as well as glutamate
choline, chatecholamines, serotonin, or histamines from and GABA in plant growth and development. As ESTs
the accumulated data in the monograph. However, we and genomes are assembled into databases, BLAST
can gather useful tidbits from this work to conduct fur- searches and functional genomics will allow for the fur-
ther research into these questions. One exciting aspect ther characterization of these compounds. The identifi-
regarding this field of research is that recent advances cation and study of enzymes that may be involved in
in molecular biology have opened up new vistas in the the biosynthesis of these compounds, as well as the
role of neurotransmitters in plant biology. An attempt detection of putative receptors, signal transducers, and
to address recent discoveries of genes in plants with transporters that may be involved in the regulation of
similarity to neuroreceptors in animals would have these compounds will greatly improve our understand-
brought the text up to date. For instance, the recently ing of the role of these compounds in plants. Perhaps
completed sequencing of the Arabidopsis genome has
they are involved in activating electrical potentials or
revealed the presence of genes with similarity to gluta-
even transmitting systemic electrical signals, as has
mate receptors and GABA receptors, which previously
long been hypothesized. With the use of molecular andwere believed only to exist in animals. The addition of
genomic methods, we may finally be able to determineglutamate to Arabidopsis causes an immediate and dra-
the role of “neurotransmitters” in plants.matic change in the membrane potential in the cells. In
young growing Arabidopsis seedlings, the addition of a
glutamate receptor agonist leads to the impairment of
Eric D. Brennerlight perception, suggesting that these receptors might
Department of Biologybe involved in glutamate-mediated light signaling. This
New York Universitywork, similar to the “spray and pray” approach of early
New York, New York 10003plant physiology, can now be backed up with the power
of molecular genetics. Mutants in plants altered in re-
sponse to agonists or antagonists of neurosignaling
The Age of the Proteomecompounds, which cause observable effects on plants,
can now be isolated, studied, and cloned. This combina-
tion of plant physiology and molecular biology has
Proteomicsworked well to define the role of plant hormones and
By Timothy Palzkillmay also be applicable to study the effects of these
Norwell, MA: Kluwer Academic Publishers (2002).compounds in plants.
Some may ask the question, if acetylcholine, catechol- 127 pp. $99.50
